AhstrmL Self-avoiding walks with a curvaturedependent energy are studied with renormalization group methods on some fractal lattices. Fixed p i n l s mnrspnding UI universal and non-universal behaviours are generally present. However initial mnditions of the renomalization group mumions cm pment non-universality. When univemlity holds the persistence length k found V, diverge much Easter than in the periodic lattice as the cuwature energy increases.
The self-avoiding walk (SAW) problem is believed to catch all the essential features of real polymers in good solvent at least as far as their asymptotic behaviour is concerned [l, 21. SAWS with extra interactions (besides the excluded volume) describe various situations. Attractions between different parts of a SAW have been introduced to describe the Q-point tricritical behaviour and the collapsed phase (see (21 and reference therein). Closed SAWS in two dimensions with an unbalanced pressure have been studied as a model for two-dimensional vescicles [3] .
Universality arguments make rather plausible that curvature energy on SAWS is irrelevant, the only effect of it being to modify the persistence length of the walk.
Let us consider for example SAWS on a &dimensional (hyper)cubic lattice whose elementary steps joins nearest-neighbour lattice sites. Let k be the step fugacity and (figure 1).
If c << -1, i.e. corners are very favourable, then SAWS become critical at the value k J c ) -e', corresponding to having a turn associated at each step. It is easy to see that similar walks are nothing other than very fuzzy SAWs (persistence length -1 in lattice units), and that a hypothetical renormalization group transformation would make Bern more 'smooth' at small scale.
On the other hand, if c >> 1, corners become rather rare and the SAWS are made of rather long segments of length 1 ( c ) -persistence length, which increases as a function of c. This means that walks can be seen as new SAWs with elementaly steps of length 1 ( c ) , the number of which is reduced by a factor l ( c ) . As a fist step in order to understand the role of the 'disorder', on a 'rigid' SAW it is useful to derive some exact results studying the problem on deterministic fractals. SAWS on deterministic and statistical fractals have been studied in [SI and [4] respectively.
We will present three typical examples where the correlation length exponent U and the entropic exponent y are: both non-universal; one universal and the other non-universal; and finally both universal. In this last case we will show that the persistence length grows like de'' as c increases. We will also argue that nonuniversal asymptotic behaviour, even if always latent, might be unobservable due to initial conditions of renormalization group (RG) of total length IwI ( figure 3 ).
comers present in the walk. It is useful to define the generating functions:
Each walk is weighted as klwlpc(w). Here p = e-', and C ( w ) is the number of and a similar expression for C N ( k ) , the generating function for c,(lwl).
Recursion equations for A and B are easily constructed: for example two types of graphs contribute to AN+l, corresponding to go through the shortest and the longest coarse-grained paths. n k m g into account the contributions to the extra statistical weight coming from the bends occurring at the nodes where the Nth lattices meet in the construction of the ( N + 1)th level iteration lattice, we get A,,, = A : + p3A4N. 
where the negative contributions in (5) and (6) Let f,(lwl) be the the average number of closed SAWS per site (i.e. aw = 0) of IwI steps, at the stage N . Consider then its thermodynamic limit f(lw1) = Iim,+= fN(Iw1)/5'". Then we can consider the generating function (free energy) This is indeed the free energy for the SAW as it follows from the n + 0 limit of Thus the free energy exponent as defined in (12) 
Using the definitions of A, B and C it is easy to obtain [5] 
while for N > N, A , -0 and B, .
. , Efi due to the mndition k -+ k ; ( p ) .
Under this mndition we a n approximate the sum in (17) figure lya) and (b). In this simple example non-universality comes from the p-dependence of the recursion equation (4). In the next example recursion equations can be introduced without p-dependence. Nevertheless entropic exponents will be non-universal.
Let us consider a fractal bearing only reflection symmetry introduced by Havlin and Ben-Avraham (HBA) [9] , shown in figure 5(a) recursion equations, if criticality is regulated by the k e d point P or by one of the Ls since the RG trajectory, as one approaches k c ( p ) , first goes through a neighbourhood of P and then through one of the Ls. We have also calculated perturbatively the surface of attraction of the lixed point P and of the set { L ) . Within the perturbative scheme we have evidence that the surface of the initial conditions does not intersect the domain of attraction of P thus leading to a critical behaviour regulated by the fixed points in the set { L). This model, without curvature, has been investigated by Rammal el a1 [7] who nevertheless considered the v exponent only. Their m e is a particular case of the present one when p = 1, that is X, = Y,,VN 0. Although we introduced one more degree of freedom, thus enlarging the parameter space with an attractive eigendirection, we found the same result In this respect then, the effect of the curvature i irrelevant.
Using the same method as before, we also calculated the exponents a, 7 ,~~: while a turns out to be independent of curvature thus leaving the hyperscaling relation unchanged, the susceptibility exponents y and y1 do not!t Their values are
The values yI and y; correspond to the susceptibility of the extreme and the A relation similar to (24) holds true, namely mrner respectively.
Thus in this second example, in contrast with the previous one, only part of the exponents are non-universal.
The next case, Le. the 3-simplex [SI ( figure 5(b) ), is more similar to the regular lattice problem where universality holds, but is nevertheless instructive since it allows definition and calculation, within the RG framework, of the persistence length in the small p limit This model has the three-fold symmetry characteristic also of the Sierpinski gasket family, and it is believed to belong to the same class of universality.
Notice that, although it has the same fractal dimension d = log 3/ log 2 of the HBA lattice, it does not belong to the same class of universality [7] . For the calculation of the exponent U, the generating functions { A C " , A$"), A$"), A t 2 ' } we need are shown in figure 7. S i n c e we are interested in the critical behaviour, one has to start on the critical surface, which in this case is the domain of attraction of S and contains points arbitrarily closed to ( l , O , 0), and then determines how many recursions are needed to leave a small neighbourhood of ( l , O , O ) . Let us call no(p) this number which will also be of the order of the number of recursions needed to approach S. The persistence length is then proportional to bn0(J') where b is the rescaling factor, equal to 2 in the present case. To leading order the recursions near ( l , O , 0) and on the critical surface are with initial conditions Z, -Yo -p -0. One finds easily that n o ( p ) -p-' and thus
Using the exact result of [4] concerning the stiff-to-isotropic crossover exponent, the above analysis lead to
G L ) -w -l (32)
for d-dimensional hypercubic lattice. Thus (31) suggests that, when universality holds, the persistence length for very rigid SAWS on fractals is much larger than the one on the regular lattices.
In summary, we have presented an analytical investigation of the effect of the curvature on a SAW which is taking place on a fractal structure. Although we found that in some instances a non-universal behaviour may occur, we showed that in the framework of the deterministic fractals, there is no general rule and a non-universal behaviour may or may not occur. It is however extremely important that non-universal behaviour is always present. Indeed in all three typical examples we have presented, when universal behaviour occurs, it is only due to the particular initial conditions, while non-universal behaviour is always latent. Furthermore if the end-to-end distance exponent U is universal, then our calculations indicate that the persistence length is much larger than the one in the regular lattice when curvature energy does not favour corners. Further work will be necessary in the future, to see the effect of curvature energy on SAWS on statistical fractals.
